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DETAILED ACTION 

This office action is in response to the filing of the applications papers on 26 June 
2003. Claims 1-18 are pending. 

Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1-11, drawn to a method of manufacturing a semiconductor device, 
classified in class 438, subclass 270. 

II. Claims 12-18, drawn to a semiconductor device, classified in class 257, 
subclass 330. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1 ) that the 
process as claimed can be used to make other and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case the product as claimed can be made by another 
and materially different process. For example, the product does not require the FET 
device to have a height less than the height of the FinFET as required in the process. 

Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 
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During a telephone conversation with Leslie Szivos on 13 July 2004 a provisional 
election was made without traverse to prosecute the invention of group I, claims 1-11. 
Affirmation of this election must be made by applicant in replying to this Office action. 
Claims 12-18 are withdrawn from further consideration by the examiner, 37 
CFR 1 .142(b), as being drawn to a non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1 .48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 .1 7(i). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-4, 5, 7, 9 and 11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Muller et al. (6,252,284) in view of Ono (6,166,413). 

Mullet al. disclose a method of forming an integrated semiconductor circuit where 
a silicon-on-insulator structure (5) comprises at least a top semiconductor layer located 
on a buried insulating layer (col. 6, lines 17-33), the top semiconductor layer having at 
least one patterned hard mask (40) located in a FinFET region of the structure (5) and 
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at least one patterned hard mask (44) located in a FET region of the structure (col. 5, 
lines 45-58); protecting the FET region and trimming the at least one patterned hard 
mask in the FinFET region, wherein the protecting the FET region comprising applying a 
resist mask (44) to the FET region (col. 6, lines 18-32); etching exposed portions of the 
top semiconductor that are not protected with the hard masks stopping on the buried 
insulating layer, the etching defining a FinFET active device region and a FET active 
device region, the FinFET active device region being perpendicular to the FET active 
device region (Fig. 1 & 14; col. 6, lines 18-59); forming a gate dielectric (12) on each 
exposed vertical surface of the FinFET active device region, while forming a gate 
dielectric (20) on an exposed horizontal surface of the FET device region (Fig. 7A & 7B; 
col. 6, lines 60-67); forming a patterned gate electrode (21) on each exposed surface of 
the gate dielectric (12/20) (col. 6, line 67 thru col. 7, line 20); and forming spacers (23) 
abutting the patterned gate electrode (21) (Fig. 10B; col. 7,lines 21-34) 

Muller et al. further disclose the trimming including a chemical oxide removal 
process or a wet etch process. Muller et al. also disclose forming the patterned gate 
electrodes by depositing a gate conductor material; forming a patterned resist on top of 
the gate conductor material; and etching exposed portions of the gate conductor not 
protected with the patterned resist. Muller et al. do not disclose protecting the FinFET 
active device region and thinning the FET active device region so that the FET device 
region has a height that is less than the height of the FinFET active device region, 
wherein the protecting the FinFET active device region comprises applying a resist 
mask to the FinFET active device region 
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Ono discloses a method of forming an integrated semiconductor circuit where a 
silicon structure (20) comprises at least a top semiconductor layer, the top 
semiconductor layer having at least one patterned hard mask (25c) located in a first 
FET region (22) of the structure (20) and at least one patterned hard mask (25b) located 
in a second FET region (23) of the structure (20) (Fig. 2E & 2H; col. 7, line 41 thru col. 
8, line 15); protecting the second FET region (22) and trimming the at least one 
patterned hard mask in the first FET region (23), wherein the protecting the second FET 
region (22) comprising applying a resist mask (25c) to the second FET region (22) (Fig. 
2H & 21; col. 7, lines 6-23); protecting the first FET active device region (23) and 
thinning the second FET active device region (22) so that the second FET device region 
(22) has a height that is less than the height of the first FET active device region (23), 
wherein the protecting the first FET active device region (23) comprises applying a 
resist mask (25b) to the first FET active device region (23) (Fig. 2E-2G; col. 7, line 41 
thru col. 8, line 15); etching exposed portions of the top semiconductor that are not 
protected with the hard masks, the etching defining a first FET active device region (23) 
and a second FET active device region (22) (FIG. 2C; col. 7, line 8-23); forming a gate 
dielectric (22a/23a) on an exposed horizontal surface of the first and second FET device 
regions (23/22) (Fig. 2B; col. 6, lines 25-57); forming a patterned gate electrode 
(22b/23b) on each exposed surface of the gate dielectric (22a/23a) (FIG. 2C; col. 7, 
lines 23-50); and forming spacers (22c/23c) abutting the patterned gate electrode 
(22b/23b) (Fig. 2D; col. 7, lines 8-34). 
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Ono further discloses the thinning including an etching process that is highly 
selective to Si0 2 (col. 7, lines 41-65). Ono also discloses the patterned hard masks are 
formed by the steps of: forming an oxide layer on a surface of the top semiconductor 
layer; forming a mask layer on the oxide layer; applying a photoresist to an exposed 
surface of the mask layer; exposing the photoresist to a pattern of radiation; developing 
the pattern into the photoresist; and transferring the pattern from the photoresist into the 
mask layer and the oxide layer (col. 6, line 66 thru col. 7, line 8). 

Since Muller et al. and Ono are both from the same field of endeavor, a method 
of forming an integrated semiconductor circuit, the purpose disclosed by Ono would 
have been recognized in the pertinent art of Muller et al. Therefore, it would have been 
obvious to one ordinary skill in the art at the time the invention was made to modify Ono 
by protecting the FinFET active device region and thinning the FET active device region 
so that the FET device region has a height that is less than the height of the FinFET 
active device region, wherein the protecting the FinFET active device region comprises 
applying a resist mask to the FinFET active device region as taught by Ono to prevent 
diffusion into the channel region (col. 4, line 37 thru col. 5, line 3). 

Claims 6, 8 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Muller et al. in view of Ono as applied to claim 1 above, and further in view of Fried 
et al. (6,657,259). 

Muller et al. in view of Ono disclose the subject matter claimed above except the 
FinFET active device region having a (100) or (110) surface orientation, the FET active 
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device region having a (100) or (1 1 ) surface orientation and forming the gate dielectric 
as an oxide by a thermal oxidation process. 

Fried et al. disclose a method of forming an integrated semiconductor circuit 
where a silicon-on-insulator structure (200) comprises at least a top semiconductor 
layer (206) located on a buried insulating layer (204) (col. 7, lines 17-67), the top 
semiconductor layer (206) having at least one patterned hard mask (208) located in a 
FinFET region of the structure (200) (col. 8, lines 1-40); trimming the at least one 
patterned hard mask (208) in the FinFET region (col. 8, lines 31-40); etching exposed 
portions of the top semiconductor (206) that are not protected with the hard masks (208) 
stopping on the buried insulating layer (204), the etching defining a FinFET active 
device region (Fig. 4b; col. 8, lines 41-49), FinFET active device region being 
perpendicular to a FET active device region (Fig. 7a; col. 10, lines 18-65); forming a 
gate dielectric (210) on each exposed vertical surface of the FinFET active device 
region (Fig. 5b; col. 9, lines 52-62); and forming a patterned gate electrode (212) on 
each exposed surface of the gate dielectric (210) (Fig. 7b; col. 10, lines 18-65). Yu 
further discloses the FinFET active device region having a (100) or (1 10) surface 
orientation, the FET active device region having a (100) or (11) surface orientation (col. 
5, lines 50-64; col. 6, lines 52-64) and forming the gate dielectric (210) as an oxide by a 
thermal oxidation process (col. 9, lines 52-62). 

Since Muller et al. and Fried et al. are both from the same field of endeavor, a 
method of forming an integrated semiconductor circuit, the purpose disclosed by Fried 
et al. would have been recognized in the pertinent art of Muller et al. Therefore, it would 
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have been obvious to one ordinary skill in the art at the time the invention was made to 
modify Muller et al. by the FinFET active device region having a (100) or (110) surface 
orientation, the FET active device region having a (100) or (1 1 ) surface orientation and 
forming the gate dielectric as an oxide by a thermal oxidation process as taught by Fired 
et al. to optimize carrier mobility's (col. 2, lines 48-62). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Abadeer et al. (JP 2004-088101), Yu (6,300,182) and Hu et al. 
(6,413,802) all disclose a method of forming an integrated semiconductor circuit where 
a silicon-on-insulator structure comprises at least a top semiconductor layer located on 
a buried insulating layer, the top semiconductor layer having at least one patterned hard 
mask located in a FinFET region of the structure and at least one patterned hard mask 
located in a FET region of the structure; protecting the FET region and trimming the at 
least one patterned hard mask in the FinFET region, wherein the protecting the FET 
region comprising applying a resist mask to the FET region; etching exposed portions of 
the top semiconductor that are not protected with the hard masks stopping on the buried 
insulating layer, the etching defining a FinFET active device region and a FET active 
device region, the FinFET active device region being perpendicular to the FET active 
device region; forming a gate dielectric on each exposed vertical surface of the FinFET 
active device region, while forming a gate dielectric on an exposed horizontal surface of 
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the FET device region; forming a patterned gate electrode on each exposed surface of 
the gate dielectric; and forming spacers abutting the patterned gate electrode. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pamela E Perkins whose telephone number is (571) 
272-1840. The examiner can normally be reached on Monday thru Friday, 9:00am to 
5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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